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EDITORIAL
Congential obstructive nephropathy gets complicated
Most young children with end-stage renal failure are the obstructed kidney correlated with macrophage infil-
born with abnormal kidneys [1, 2], predominantly with tration, while Fern et al [7] used mice with 0 to 4 func-
renal dysplasia, a term describing a histopathologic spec- tional copies of the angiotensinogen gene (Agt) to impli-
trum featuring a block in normal differentiation (e.g., cate angiotensin in fibrosis following ureteric obstruction.
poor collecting duct branching and failure to generate In this new report, Cachat et al [5] subjected neonatal
glomeruli and nephron tubules) and aberrant differentia- mice to unilateral complete ureteral obstruction and har-
tion (e.g., lineage switching to form smooth muscle and vested obstructed, contralateral, and sham-operated kid-
cartilage) [2, 3]. The term “congenital obstructive ne- neys up to 19 days after surgery. In a careful analysis,
phropathy” describes kidney malformations associated different nephron segments and collecting ducts were
with obstructed urinary tracts [4]. In many cases, lesions identified with lectins and their injury responses were
affect only one of the two renal tracts, and, in these cases, documented. As expected [6, 7], obstruction was associ-
end-stage renal failure does not develop. Such lesions ated with an arrest of glomerular maturation, tubular
include atretic ureters associated with multicystic dys- damage, and fibrosis. However, the tubular responses
plastic kidneys and ureterocoeles associated with dyspla- were site-specific, which is the main new insight from
sia of upper components of duplex kidneys. In other the study. In proximal tubules, which remained relatively
cases, when urinary flow impairment occurs later in ges- undilated, epithelial necrosis (determined by standard
tation, or when obstruction is partial (e.g., pelvic-ureteric histologic criteria) and proliferation (assessed by expres-
junction obstruction), renal damage is less profound, al- sion of proliferating cell nuclear antigen) were promi-
though fibrosis and atrophy can occur. On the other nent. Furthermore, hypoxia (assessed by the pimonida-
hand, when fetal urine flow is impaired bilaterally, the zole technique [8]) was found in the cortex. In contrast,
clinical implications are severe, with end-stage renal fail- dilation was marked in collecting ducts, a parameter
ure a possibility. In such cases the obstructing lesion is correlating with tubule apoptosis (as assessed by in situ
generally distal to the urinary bladder (e.g., posterior end-labeling) and interstitial fibrosis. Hence, stretch is
urethral valves), a lesion almost unique to males [4]. implicated in cell suicide, whereas hypoxia is implicated
The latest epidemiologic data from the United Kingdom in the proximal tubule responses. With regard to the
indicate that approximately 750 children are being treated latter observation, it had been established that ureteric
for end-stage renal failure. Renal dysplasia without ob- obstruction for 24 hours leads to a decrease in outer cor-
struction accounts for 22% of these individuals, while tical perfusion in rat kidneys [9]. Cachat et al [5] further
congenital obstructive nephropathy with posterior ure- showed that stretching monolayers of murine proximal
thral valves accounts for another 14% (Personal commu- and collecting duct cells induced apoptosis in proportion
nication, M. Lewis, Report of the Pediatric Renal Regis- to the degree of axial strain. While others have observed
try, 2002). that stretch can cause apoptosis in renal epithelia [10],
In this issue of Kidney International, Cachat et al [5] it is notable that Cachat et al [5] found a degree of
have made new contributions to understanding the heterogeneity in the response, with collecting ducts being
pathophysiology of congenital obstructive nephropathy, more responsive. Finally, Cachat et al [5] also found that
using a mouse model. In mice and rats, most glomeruli mice with only one functional copy of the angiotensino-
and nephron units are generated in the first week after gen gene had similar apoptotic responses to neonatal
birth; hence, experimental obstruction in neonates could kidney obstruction to wild-type animals. This negative
model human congenital obstructive nephropathy. Such finding is interesting because angiotensin is implicated
experiments are well-established in rats and have re- in apoptosis in urinary tract development, signaling
cently been explored in mice [6, 7]. Apart from the latter through the angiotensin type 2 (AT2) receptor [11].
species being smaller, using mice facilitates exploration It is not difficult to find holes in complicated studies,
of genetically engineered animals. Previously, Lange- and the following trivial points can be raised about the
Sperandio et al [6] reported that tubular apoptosis in current experiments. First, regarding the hypoxia data,
others have studied normal adult rats, reporting that
hypoxia, as assessed by the pimonidazole technique, isKey words: end-stage renal disease, fibrosis, atretic ureters, dysplastic
kidneys, atrophy. marked in the outer medulla and medullary rays [8]. In
the current study by Cachet et al, it appears that this 2003 by the International Society of Nephrology
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pattern was not found in control organs. Perhaps oxygen congenital obstructive nephropathy using partial ureteric
tensions are different between normal immature and obstruction [16] and fetal bladder outflow impairment
mature kidneys. Second, it is difficult to assess the impor- [15, 17], and one wonders whether they would produce
tance of the observations regarding the apoptosis in an- similar changes in tubular cell turnover and hypoxia as
giotensinogen heterozygous mice without knowing the described by Cachat et al [5].
activity of angiotensin signaling in the obstructed hetero- Despite these caveats, the study of Cachat et al [5]
zygous kidneys, which was not assessed. Third, the cell gives us a fascinating taste of the cell biological aberra-
lines used to study the effects of stretch on apoptosis tions that may occur when the developing kidney be-
were not derived from neonatal mice, and, moreover, comes obstructed. The study is probably more relevant
they had been immortalized by Simian Virus 40 large T to our understanding of how immature kidney tubules
and small t antigens. Are such lines really representative and ducts respond to injury, rather than the effects of
of non-transformed, maturing tubules? urinary flow impairment on early nephrogenesis itself
More important, does the current animal protocol and collecting duct morphogenesis. Congenital obstruc-
faithfully reproduce the main features of human congeni- tive nephropathy is indeed a complex, and an incom-
tal obstructive nephropathy? The rationale for obstruct- pletely understood, phenomenon.
ing neonatal murine kidneys is that only a small fraction
of glomeruli have been generated by this point, and this Adrian S. Woolf
London, United Kingdommight therefore be expected to equate to an obstructed
fetal human kidney. In humans, the first metanephric
glomeruli form at 8 to 9 weeks gestation, and new layers
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